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Claims 

[d] 1. A semiconductor device with a negative voltage regu- 
lator comprising: 

a negative voltage regulator capable of regulating a neg- 
ative input voltage and outputting a negative output 
voltage at an output node, the negative voltage regulator 
comprising: 

a driver for adjusting the negative output voltage, the 
driver comprising a first transistor and a second transis- 
tor, a first node and an output node, wherein the first 
node is electrically connected with a voltage source and 
the output node is electrically connected with the output 
node of the negative voltage regulator; 
a first operational amplifier comprising a first input end, 
a second input end and an output end electrically con- 
nected with a feedback voltage, a reference voltage and 
the first transistor respectively, the first operational am- 
plifier capable of outputting a driving voltage for con- 
trolling a current of the first transistor according to the 
feedback voltage and the reference voltage; 
a second operational amplifier comprising a first input 
end, a second input end and an output end electrically 
connected with a reference voltage, the feedback voltage 



and the second transistor respectively, the second oper- 
ational amplifier capable of outputting a driving voltage 
for controlling a current of the second transistor accord- 
ing to the reference voltage and the feedback voltage; 
a current source circuit capable of providing the driver a 
current, the current source circuit comprising two triple- 
well n-type metal-oxide semiconductor (NMOS) transis- 
tors, wherein drains of the two triple-well NMOS transis- 
tors are electrically connected with a drain of the first 
transistor and a drain of the second transistor separately 
and sources of the two triple-well NMOS transistors are 
electrically connected with the negative input voltage; 
and 

a voltage potential divider comprising a first end, a sec- 
ond end and a feedback node, wherein the first end and 
the second end are electrically connected with a voltage 
source and the output node respectively, and the feed- 
back node is electrically connected with the first input 
end of the first operational amplifier and the second in- 
put end of the second operational amplifier, the voltage 
potential divider capable of generating the feedback 
voltage by dividing the potentials of the voltage source 
and the negative output voltage and outputting the 
feedback voltage to the first operational amplifier and 
the second operational amplifier for adjusting the cur- 
rent of the first transistor and the current of the second 



transistor and thereby regulating the negative output 
voltage. 

[c2] 2. The semiconductor device of claim 1 wherein each of 
the first transistor and the second transistor is a p-type 
metal-oxide semiconductor (PMOS) transistor. 

[c3] 3. The semiconductor device of claim 1 wherein each of 
the first transistor and the second transistor is a PMOS 
transistor, wherein a source of the first transistor and a 
source of the second transistor are electrically connected 
with the first voltage source, a gate of the first transistor 
is electrically connected with the output end of the first 
operational amplifier and a gate of the second transistor 
is electrically connected with the output end of the sec- 
ond operational amplifier. 

[c4] 4. The semiconductor device of claim 3 wherein the out- 
put node of the driver is the drain of the first transistor. 

[c5] 5. The semiconductor device of claim 3 wherein the out- 
put node of the driver is the drain of the second transis- 
tor. 

[c6] 6. The semiconductor device of claim 1 wherein for each 
of the two triple-well NMOS transistors a base is electri- 
cally connected with the source; the drain and a gate of 
one triple-well NMOS transistor are electrically con- 



nected with each other, and the drain of the other triple- 
well NMOS transistor is electrically connected with the 
output node of the driver. 

[c7] 7. The semiconductor device of claim 1 further compris- 
ing an oscillator and a negative pump, wherein an output 
end of the oscillator is electrically connected with an in- 
put end of the negative pump, and an output end of the 
negative pump is electrically connected with the sources 
of the two triple-well NMOS transistors. 

[c8] 8. The semiconductor device of claim 1 further compris- 
ing a reference voltage generator capable of generating 
the reference voltage of the first operational amplifier 
and the reference voltage of the second operational am- 
plifier. 

[c9] g. The semiconductor device of claim 1 wherein the 
driver and the voltage potential divider are electrically 
connected to the same voltage source. 

[do] io. The semiconductor device of claim 1 further com- 
prising: 

a voltage regulator capable of generating the voltage 
source with which the first node of the driver is electri- 
cally connected, the voltage regulator comprising: 
a PMOS transistor wherein a source of the PMOS transis- 



tor is electrically connected with a first voltage source, 
and a drain of the PMOS transistor is electrically con- 
nected with the first node of the driver; and 
a third operational amplifier comprising a first input end, 
a second input end and an output end electrically con- 
nected with the drain of the PMOS transistor, a first ref- 
erence voltage and a gate of the PMOS transistor respec- 
tively, the third operational amplifier capable of fixing a 
voltage potential of the drain of the PMOS transistor to a 
voltage potential of the first reference voltage. 

[cH] 11. The semiconductor device of claim 10 further com- 
prising a reference voltage generator capable of generat- 
ing the reference voltage of the first operational ampli- 
fier, the reference voltage of the second operational am- 
plifier and the first reference voltage. 

[d2] 12. The semiconductor device of claim 1 being a flash 
memory. 



